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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The multilayer semiconductor substrate characterized by forming the epitaxially grown 
metallic-oxide film which does not contain an inert gas component on a semiconductor substrate, and 
forming in the interface the composition inclination layer of the oxygen of the thickness by which the 
inclination layer thickness of the aforementioned metallic oxide is equivalent to below a pentatomic 
layer. 

[Claim 2] the aforementioned semiconductor substrate - a field direction - or (1 1 1) (100) the multilayer 
semiconductor substrate according to claim 1 characterized by being made of single crystal silicon 
[Claim 3] The aforementioned metallic-oxide film is a multilayer semiconductor substrate according to 
claim 1 or 2 characterized by being the oxide which has C rare-earth structure. 

[Claim 4] The aforementioned metallic-oxide film is a multilayer semiconductor substrate according to 
claim 1 or 2 characterized by being made of a yttrium oxide, an oxidization dysprosium, or a yttria 
partially stabilized zirconia. 

[Claim 5] The manufacture method of the multilayer semiconductor substrate characterized by paying a 
semiconductor substrate and a metal raw material in an epitaxial growth system, growing up a metal 
membrane on this semiconductor substrate, introducing oxygen gas in this epitaxial growth system 
continuously at the growth temperature of 250 degrees C or less first, and forming a metallic-oxide film 
on the aforementioned metal membrane in oxygen atmosphere. 

[Claim 6] as the aforementioned semiconductor substrate - a field direction - or (1 1 1) (100) the 
manufacture method of the multilayer semiconductor substrate according to claim 5 characterized by 
using the substrate which consists of single crystal silicon 

[Claim 7] The manufacture method of the multilayer semiconductor substrate according to claim 5 or 6 
characterized by growing up the aforementioned metallic-oxide film which consists of a metallic oxide 
of C rare-earth structure while growing up the aforementioned metal membrane which consists of this 
metal as the aforementioned metal raw material using the metal used as C rare-earth structure, when it 
oxidizes. 

[Claim 8] The manufacture method of the multilayer semiconductor substrate according to claim 5 or 6 
characterized by growing up the aforementioned metallic-oxide film which consists of a yttrium oxide or 
an oxidization dysprosium while growing up the aforementioned metal membrane which consists of an 
yttrium or a dysprosium, using an yttrium or a dysprosium as the aforementioned metal raw material. 
[Claim 9] The manufacture method of the multilayer semiconductor substrate according to claim 5 or 6 
characterized by growing up the aforementioned metallic-oxide film which consists of a yttria stabilized 
zirconia while growing up the aforementioned metal membrane which consists of a zirconium, using a 
zirconium as the aforementioned metal raw material. 

[Claim 10] The manufacture method of the multilayer semiconductor substrate according to claim 5, 6, 
7, 8, or 9 characterized by performing growth of the aforementioned metal membrane until it becomes 
the thickness equivalent to five or less atomic layer more than per atomic layer. 

[Claim 11] The manufacture method of the multilayer semiconductor substrate according to claim 5, 6, 
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7, 8, or 9 characterized by performing growth of the aforementioned metal membrane until it becomes 
the thickness equivalent to 1 .5 or more-atomic layer 2.5 or less atomic layer. 

[Claim 12] The manufacture method of the multilayer semiconductor substrate according to claim 6 
characterized by carrying out hydrogen termination processing of the front face of the aforementioned 
semiconductor substrate beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the substrate for element production of a highly efficient 
nonvolatile memory and a highly efficient capacitor, a thin film superconductivity device, or an optical 
modulator, and the manufacture method of the substrate, concerning the semiconductor substrate of 
multilayer structure. 
[0002] 

[Description of the Prior Art] When producing a highly efficient nonvolatile memory, a capacitor or an 
optical modulator, etc., the thing of the structure which carried out the laminating of the buffer thin film, 
metal thin film, and ferroelectric thin film which consist of a metallic-oxide film on a GaAs single 
crystal substrate one by one is known as an usable stacking-tendency ferroelectric thin film as indicated 
byJP,6-196648,A. 

[0003] In producing the element of such structure on the semiconductor substrate which consists of 
single crystal silicon, it grows a metallic-oxide film epitaxially by the vacuum deposition, the spatter, 
etc. on a semiconductor substrate first. Conventionally, the sintered compact of a metallic oxide etc. is 
used for the target of the evaporation source and sputtering. However, when heating the above- 
mentioned evaporation source and evaporating it with an electron beam etc., or when carrying out the 
ion bombardment of the target, the maceration of the oxygen from an oxide happened, the front face of a 
silicon semiconductor substrate will oxidize by the dissociated oxygen, and there was a trouble that a 
metallic-oxide film with a sufficient property was not obtained. 

[0004] By forming a strontium-titanate epitaxial film, after forming 80A metal strontium to this problem 
on the silicon semiconductor substrate which has an oxide film on a front face With metal strontium The 
oxide film of a silicon semiconductor substrate front face It is indicated that make it return and a good 
buffer film is obtained (the 13th material science and engineering symposium collected works ()). 
[ Proceedings of the 13 th Symposium on Material ] 109 pages - 1 14 page (1994) of Science and 
Engineering. However, by this method, since the thickness of metal strontium is as thick as 80A, a 
composition gap of a strontium-titanate film will arise, moreover, the thickness of a strontium-titanate 
film conjectures about 1000A — having (not clearly written in the paper) ~ as a buffer film, it is thick 
[0005] Moreover, it is 4A Zrl-x Yx at a room temperature by the sputtering method on a silicon 
semiconductor substrate. The technology which forms membranes and forms a 2400A yttria partially- 
stabilized-zirconia epitaxial film on it is indicated (229 Thin Solid Films (Thin Solid Films), 17 pages - 
23 pages (1993)). However, since the sputtering method is used for this method, the inert gas 
concentration in a film becomes high with several %, and a problem produces it on the electrical 
property when forming a ferroelectric film, a superconductor film, etc. further and element-izing on this, 
and reliability. Moreover, this technology of the thickness of a yttria partially-stabilized-zirconia film is 
also thick as 2400A and a buffer film. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention was made in order to solve the above- 
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mentioned trouble, it has a metallic-oxide film thin [ on a semiconductor substrate ] the purpose and 
uniform, and is to offer a multilayer semiconductor substrate suitable as a substrate for element 
production of a highly efficient nonvolatile memory and a highly efficient capacitor, a thin film 
superconductivity device, or an optical modulator. 

[0007] Moreover, other purposes of this invention are offering the manufacture method of the multilayer 
semiconductor substrate which can form a thin and uniform metallic-oxide film on a semiconductor 
substrate. 

[000 g ] • _, 

[Means for Solving the Problem] in order to attain the above-mentioned purpose - this invention person 
- "a silicon system hetero device" (Furukawa et al. -) Maruzen, drawing of "the reaction on 02 gas and 
the front face of silicon" indicated by 150 pages of issue on July 30, Heisei 3 (an alternate long and short 
dash line divides and shows the field corresponding to this writing view 7.4 and this drawing to the 
upper right of drawing 1 of the drawing appended to this specification.) It was based and inquired 
further. Consequently, it is 02 as shown in drawing 1 . It turns out that a substrate front face will oxidize 
in the field (oxidization field II) of 260-500 degrees C of abbreviation by the time substrate temperature 
reaches [ gas pressure ] growth temperature (800 degrees C) from a room temperature in 10-10 Pa, and a 
substrate front face ********** s in the field (etching field III) of 500 degrees C or more of continuing 
abbreviation. In addition, by growth of an actual metallic-oxide film, it is temperature and 02. The 
pressure of gas is changed from the I point toward a HA point along with the I-Law HA line in drawing 

[0009] Then, in the temperature up process of substrate temperature, before this invention person 
reached the oxidization field II of 260-500 degrees C of abbreviation, he had at the substrate temperature 
of about 200-250 degrees C, and thought that oxidization on the front face of a substrate in the 
oxidization field II could be prevented by covering a substrate front face with a metal thin film. 
[0010] A multilayer semiconductor substrate according to claim 1 is characterized by having not made 
this invention based on the above-mentioned knowledge etc., and forming the epitaxially grown 
metallic-oxide film which does not contain an inert gas component on a semiconductor substrate, and 
forming in the interface the composition inclination layer of the oxygen of the thickness by which the 
inclination layer thickness of the aforementioned metallic oxide is equivalent to below a pentatomic 

layer. . . . 

[001 1] this invention - setting ~ invention according to claim 2 ~ like - the aforementioned 
semiconductor substrate - a field direction - or (1 1 1) (100) it may be made of single crystal silicon, and 
the aforementioned metallic-oxide films may be the oxide and yttrium oxide which have C rare-earth 
structure, an oxidization dysprosium, and a yttria partially stabilized zirconia like invention according to 

claim 3 or 4 . . 

[0012] In manufacturing the above-mentioned multilayer semiconductor substrate, invention according 
to claim 5 pays a semiconductor substrate and a metal raw material in an epitaxial growth system, first, 
grows up a metal membrane on this semiconductor substrate, introduces oxygen gas in this epitaxial 
growth system continuously at the growth temperature of 250 degrees C or less, and is characterized by 
forming a metallic-oxide film on the aforementioned metal membrane in oxygen atmosphere. 
[0013] Or (1 1 1) (100) may use the substrate which consists of single crystal silicon, this invention ~ 
setting ~ invention according to claim 6 - like - as the aforementioned semiconductor substrate - a 
field direction - like invention according to claim 7 When it oxidizes, while growing up the 
aforementioned metal membrane which consists of this metal as the aforementioned metal raw material 
using the metal used as C rare-earth structure, you may make it grow up the aforementioned metallic- 
oxide film which consists of a metallic oxide of C rare-earth structure. Moreover, the aforementioned 
metallic-oxide film which consists of a yttrium oxide or an oxidization dysprosium while growing up the 
aforementioned metal membrane which consists of an yttrium or a dysprosium like invention according 
to claim 8, using an yttrium or a dysprosium as the aforementioned metal raw material may be grown 
up, and like invention according to claim 9, while growing up the aforementioned metal membrane 
which consists of a zirconium, using a zirconium as the aforementioned metal raw material, you may 
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grow up the aforementioned metallic-oxide film which consists of a yttria stabilized zirconia. And like 
invention according to claim 10, it may be made to perform growth of the aforementioned metal 
membrane until it becomes the thickness equivalent to five or less atomic layer more than per atomic 
layer, or like invention according to claim 11, you may be made to perform growth of the 
aforementioned metal membrane until it becomes the thickness equivalent to 1.5 or more-atomic layer 
2.5 or less atomic layer. 

[0014] Moreover, you may carry out hydrogen termination processing of the front face of the 
aforementioned semiconductor substrate beforehand like invention according to claim 12. 

[0015] . . 

[Function] According to the multilayer semiconductor substrate concerning this invention, it is the 
multilayer semiconductor substrate which has the thin and uniform metallic-oxide film with which the 
epitaxially grown metallic-oxide film which does not contain an inert gas component was formed on the 
semiconductor substrate, and the composition inclination layer of the oxygen of the aforementioned 
metallic oxide of the thickness by which inclination layer thickness is equivalent to five or less atomic 
layers at the interface was formed. In the manufacture process, a metal membrane is first grown up on a 
semiconductor substrate at the growth temperature of 250 degrees C or less, oxygen gas is continuously 
introduced in an epitaxial growth system, and a metallic-oxide film is grown up on the aforementioned 
metal membrane in oxygen atmosphere. If a metal membrane is thicker than five atomic layer at this 
time, in the temperature up process after metal membrane membrane formation, it will become easy to 
diffuse a metal in a semiconductor substrate. Moreover, since oxygen is spread in this metal membrane 
during membrane formation of the metallic-oxide film after a temperature up, the composition 
inclination layer of the oxygen of a semiconductor substrate, this metal membrane equivalent to the 
thickness which is equivalent to five or less atomic layers at the interface of a metallic oxide, and the 
metallic-oxide film to which oxygen reacted is formed. Therefore, if elements, such as a nonvolatile 
memory, a capacitor, a thin film superconductivity device, or an optical modulator, are produced using 
this substrate, the buffer layer which consists of a metallic-oxide film will be thin, and the element of the 
outstanding property will be obtained. 

[0016] and a semiconductor substrate - a field direction - or (1 1 1) (100) can integrate a nonvolatile 
memory, a capacitor, a thin film superconductivity device, or an optical modulator by being made of 
single crystal silicon Moreover, if the metallic-oxide film is made of the oxide and yttrium oxide which 
have C rare-earth structure, the oxidization dysprosium, or the yttria partially stabilized zirconia, the 
obtained multilayer semiconductor substrate is suitable as a substrate for element production of a 
nonvolatile memory, a capacitor, a thin film superconductivity device, or an optical modulator. In 
addition, as an oxide which has C rare-earth structure, there are oxidization neodium (Nd 203), a 
samarium oxide (Sm 203), oxidization europium (Eu 203), oxidization pro SHICHIUMU (Pr 203), etc. 
other than a yttrium oxide (Y2 03) and an oxidization dysprosium (Dy 203). 

[0017] According to the manufacture method of the multilayer semiconductor substrate concerning this 
invention, in an epitaxial growth system Pay a semiconductor substrate and a metal raw material and a 
metal membrane is first grown up on this semiconductor substrate at the growth temperature of 250 
degrees C or less. Then, since oxygen gas is introduced in this epitaxial growth system and it was made 
to grow up a metallic-oxide film on the aforementioned metal membrane in oxygen atmosphere, Since 
oxidization and **********i ng are prevented for the front face of a semiconductor substrate in the 
process to which the temperature up of the substrate temperature is carried out to the growth temperature 
(for example, 800 degrees C) of a metallic oxide, a thin and uniform metallic-oxide thin film is formed. 
Therefore, the outstanding substrate suitable as substrates for production, such as a nonvolatile memory, 
a capacitor, a thin film superconductivity device, or an optical modulator, is obtained. 
[0018] and a field direction - the suitable substrate for making it integrate with semiconductor devices, 
such as a nonvolatile memory, a capacitor, a thin film superconductivity device, or an optical modulator, 
is obtained for or (1 1 1) (100) by using a single-crystal-silicon semiconductor substrate Moreover, when 
it oxidizes as a metal membrane, while growing up the aforementioned metal membrane which consists 
of a metal used as C rare-earth structure While growing up the film which consists of a metallic oxide of 
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C rare-earth structure as a metallic-oxide film or growing up the aforementioned metal membrane which 
consists of an yttrium or a dysprosium as a metal membrane While growing up the film which consists 
of a yttrium oxide or an oxidization dysprosium as a metallic-oxide film or growing up the 
aforementioned metal membrane which consists of a zirconium as a metal membrane The outstanding 
multilayer semiconductor substrate is obtained by growing up the film which consists of a yttria 
stabilized zirconia as a metallic-oxide film. Furthermore, the multilayer substrate with which it has a 
thin and uniform metallic-oxide thin film, and the semiconductor substrate is not polluted with the metal 
atom in a metal membrane is obtained by growing up a metal membrane so that the thickness may turn 
into thickness which is preferably equivalent to 1.5-2.5 or less atomic layers one to 5 atomic layer. If the 
thickness of a metal membrane is too as thin as less than one atomic layer, the effect of antioxidizing of 
a semiconductor substrate front face or etching prevention will not fully be acquired. On the contrary, 
after metal membrane membrane formation, if the thickness of a metal membrane is too thicker than five 
atomic layers, when substrate temperature is raised, it will become easy to diffuse the metal atom from a 
metal membrane to the inside of a semiconductor substrate. 

[0019] moreover, by **(ing) the front face of a semiconductor substrate in dilute-acid solutions and 
FUKKA ammonium water, such as rare fluoric acid, beforehand, or irradiating a hydrogen radical on the 
front face of a semiconductor substrate, and carrying out hydrogen termination processing on the 
substrate front face, the effect of antioxidizing of a semiconductor substrate becomes high and the 
multilayer semiconductor substrate which has the thin and uniform metallic-oxide film which is the 
thickness about a 1 - pentatomic layer on a pure semiconductor substrate front face is obtained 
[0020] 

[Example] The place by which gives an example to below and it is characterized [ of this invention ] is 
clarified. In addition, this invention cannot be overemphasized by that it is not what is restricted in any 
way according to each following example. 

[0021] (Example 1) After carrying out evacuation of the inside of a deposition chamber and considering 
as vacuum atmosphere (pressure : 1x10-6 Pa) first using well-known vacuum evaporationo equipment, 
Y (yttrium) film was grown up on the semiconductor substrate which a field direction becomes from the 
single crystal silicon of (1 1 1). The simple substance (metal) of Y was used for the raw material. The 
temperature of a substrate was 250 degrees C. The thickness of grown-up Y film was 4A. In addition, 
the semiconductor substrate performed wet processing from acids, such as rare fluoric acid (dil HF), 
beforehand, and what carried out hydrogen termination processing of the front face of a semiconductor 
substrate was used for it. 

[0022] Then, it is 02 in a deposition chamber. It is Y2 03 on Y film which introduced gas and was 
previously grown up in oxygen atmosphere (pressure : 1x10 -2 Pa). The film was grown epitaxially. The 
simple substance of Y was used for the raw material. Substrate temperature was 700 degrees C. Grown- 
up Y2 03 Membranous thickness was 200A. 

[0023] Drawing having shown typically the result of RHEED (reflective high-speed electron diffraction) 
in drawing 2 (a) at XRD (X diffraction) and drawing 2 (b) is shown. In the result of XRD, only the peak 
of Y2 03 (444) and the peak of Si (1 1 1) substrate have appeared, and the clear pattern has appeared in 
the result of RHEED so that drawing 2 (a) and (b) may show. These results show that the epitaxial film 
of uniform Y203 orientation (111) with few dry areas has grown to be a front face on Si (1 1 1) substrate. 

[0024] (Example 2) Dy (dysprosium) film was first grown up like the above-mentioned example 1 on 
the semiconductor substrate (the acid performed wet processing for the front face beforehand, and 
hydrogen termination processing of the front face of a semiconductor substrate was carried out.) which a 
field direction becomes from the single crystal silicon of (1 11) in vacuum atmosphere (pressure : 1x10 - 
6 Pa). The simple substance (metal) of Dy was used for the raw material. The temperature of a substrate 
was 250 degrees C. The thickness of grown-up Dy film was 4 A. 

[0025] Then, it is Dy 203 on Dy film in oxygen atmosphere (pressure : 1x10-2 Pa). The film was 
grown epitaxially. The simple substance of Dy was used for the raw material. Substrate temperature was 
700 degrees C. Grown-up Dy 203 Membranous thickness was 200A. 
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[0026] Drawing having shown the result of RHEED in drawing 3 (a) typically at XRD and drawing , 3 
(b) is shown. In the result of XRD, only the peak of Dy 203 (444) and the peak of Si (1 1 1) substrate 
have appeared, and the clear pattern has appeared in the result of RHEED so that drawing 3 (a) and (b) 
may show. These results show that the epitaxial film of uniform Dy2 03 orientation (111) with few dry 
areas has grown to be a front face on Si (1 1 1) substrate. 

[0027] (Example 3) Zr film was first grown up like the above-mentioned example 1 on the 
semiconductor substrate (the acid performed wet processing for the front face beforehand, and hydrogen 
termination processing of the front face of a semiconductor substrate was carried out.) which a field 
direction becomes from the single crystal silicon of (100) in vacuum atmosphere (pressure : 1x10 -6 Pa). 
The simple substance (metal) of Zr was used for the raw material. The temperature of a substrate was 
250 degrees C. The thickness of grown-up Zr film was 4A. 

[0028] Then, it is 02 in a deposition chamber. Gas was introduced and the YSZ (yttria stabilized 
zirconia (composition; Y2 03 : ZrO 2 = 9:91 (mole ratio))) film was grown up on Zr film previously 
grown up in oxygen atmosphere (pressure : 5x10 -3 Pa). The simple substance of YSZ was used for the 
raw material. Substrate temperature was 800 degrees C. The thickness of the grown-up YSZ film was 
200A. 

[0029] Drawing having shown the result of RHEED in drawing 4 (a) typically at XRD and drawing 4 
(b) is shown. Only the peak of YSZ (200) has appeared in the result of XRD, and the clear pattern has 
appeared in the result of RHEED so that drawing 4 (a) and (b) may show (in addition in the result 
( drawing 4 (a)) of XRD, the peak of Si (1 00) substrate has not appeared). These results show that the 
epitaxial film of uniform YSZ (100) orientation with few dry areas has grown to be a front face on Si 
(100) substrate. 

[0030] As mentioned above, in the front face, any sample understands that the uniform epitaxial film 
with few dry areas is growing about each sample (multilayer semiconductor substrate) obtained in the 
above-mentioned examples 1-3. 

[0031] The multilayer semiconductor substrate which has the property which was excellent as a 
substrate used in case according to the above-mentioned example the buffer layer which consists of a 
thin and uniform metallic-oxide thin film can be formed on a semiconductor substrate and a nonvolatile 
memory, a capacitor, a thin film superconductivity device, or an optical modulator is produced by 
growing up a metal thin film in vacuum atmosphere on a semiconductor substrate, and growing up a 
metallic-oxide thin film in oxygen atmosphere on it further is obtained. 

[0032] In addition, the metal used as an evaporation source (raw material) is not restricted to the above- 
mentioned example. 

[0033] Moreover, the semiconductor substrate of not restricting to a silicon substrate is natural. 
[0034] 

[Effect of the Invention] Since the multilayer semiconductor substrate which has a thin and uniform 
metallic-oxide film on a semiconductor substrate is obtained according to the multilayer semiconductor 
substrate concerning this invention, elements, such as a nonvolatile memory which was excellent in the 
property, a capacitor, a thin film superconductivity device, or an optical modulator, are obtained by 
using this substrate. Moreover, such various elements and a semiconductor device can be integrated. 
[0035] According to the manufacture method of the multilayer semiconductor substrate concerning this 
invention, a thin and uniform metallic-oxide film is formed on a semiconductor substrate, and the 
outstanding substrate suitable as substrates for production, such as a nonvolatile memory, a capacitor, a 
thin film superconductivity device, or an optical modulator, is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] When producing a highly efficient nonvolatile memory, a capacitor or an 
optical modulator, etc., the thing of the structure which carried out the laminating of the buffer thin film, 
metal thin film, and ferroelectric thin film which consist of a metallic-oxide film on a GaAs single 
crystal substrate one by one is known as an usable stacking-tendency ferroelectric thin film as indicated 
by JP,6- 196648, A. 

[0003] In producing the element of such structure on the semiconductor substrate which consists of 
single crystal silicon, it grows a metallic-oxide film epitaxially by the vacuum deposition, the spatter, 
etc. on a semiconductor substrate first. Conventionally, the sintered compact of a metallic oxide etc. is 
used for the target of the evaporation source and sputtering. However, when heating the above- 
mentioned evaporation source and evaporating it with an electron beam etc., or when carrying out the 
ion bombardment of the target, the maceration of the oxygen from an oxide happened, the front face of a 
silicon semiconductor substrate will oxidize by the dissociated oxygen, and there was a trouble that a 
metallic-oxide film with a sufficient property was not obtained. 

[0004] After forming 80A metal strontium to this problem on the silicon semiconductor substrate which 
has an oxide film on a front face, it is forming a strontium-titanate epitaxial film. It is indicated that 
make the oxide film of a silicon semiconductor substrate front face return with metal strontium, and a 
good buffer film is obtained (the 13th material science and 109 pages - 1 14 pages (Proceedings of the 13 
th Symposium on Material Science and Engineering) (1994) of engineering symposium collected 
works). However, by this method, since the thickness of metal strontium is as thick as 80 A, a 
composition gap of a strontium-titanate film will arise, moreover, the thickness of a strontium-titanate 
film conjectures about 1000A — having (not clearly written in the paper) — as a buffer film, it is thick 
[0005] Moreover, it is 4A Zrl-x Yx at a room temperature by the sputtering method on a silicon 
semiconductor substrate. The technology which forms membranes and forms a 2400A yttria partially- 
stabilized-zirconia epitaxial film on it is indicated (229 Thin Solid Films (Thin Solid Films), 17 pages - 
23 pages (1993)). However, since the sputtering method is used for this method, the inert gas 
concentration in a film becomes high with several %, and a problem produces it on the electrical 
property when forming a ferroelectric film, a superconductor film, etc. further and element-izing on this, 
and reliability. Moreover, this technology of the thickness of a yttria partially-stabilized-zirconia film is 
also thick as 2400A and a buffer film. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 02 It is drawing showing the property of the reaction on gas and the front face of silicon. 
[Drawing 21 It is drawing having shown the result of an example 1, and drawing in which drawing 2 (a) 
shows the result of XRD, and drawing 2 (b) are drawings showing the result of RHEED typically. 
[Drawing 31 It is drawing having shown the result of an example 2, and drawing in which drawing 3 (a) 
shows the result of XRD, and drawing 3 (b) are drawings showing the result of RHEED typically. 
[Drawing 41 It is drawing having shown the result of an example 3 5 and drawing in which drawing 4 (a) 
shows the result of XRD, and drawing 4 (b) are drawings showing the result of RHEED typically. 
[Description of Notations] 

I Antioxidizing field 

II Oxidization field 

III Etching field 

IV Oxidization field 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2j 
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[Drawing 31 
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[Drawing 41 
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